MHUHUCTEPCTBO MPOCBEIEHUA POCCUHACKON ®EJEPAILIUA
MuHHCTEpCTBO POCBEIICHNS, HAYKH U 10 AejiaM MoJsoae:xu Kadapauno-
Bbaakapckoi Pecny0auku

YupasJienne o0pa3oBaHusi YPBAHCKOI0 MyHUIIMIIAJIBLHOIO PaiiOHA

MKOY COL c.n. I'epmeH4uk

PACCMOTPEHA COI'JTACOBAHA YTBEPX/IEHA
pykoBoauTens MO 3amectutens qupekropa  M.o.nupexkropa MKOY
MaTeMaTuku, puzuku u 1o YBP COLI c. . 'epmenunk
uH(pOpMATUKU
Axuesa 3.M. Mesos A.P.

Kymbikosa VLB, [Tpuka3z Ne 97-O]] ot «26» 08
ITpoTokomn Nel ot «26» 08 2026t
2026 1.

PABOYAS ITPOI'PAMMA

(ID 10894937)
yueOHoro npeamera «I'eomerpus. ba3oBbiii ypoBeHb»

s ooyuarmmxes 10-11 kinaccos.

Yposenb o0pa3zoBanus: Cpennee ob1iee 0opa3oBaHue

Cpoxk peamuzanmuu: 2026-2027 yueOHBIHN roj

CocraBureab: 'vkemnmokoBa AHera XacaHOMEBHA, VUUTEIHL MATEMATUKHA
AsxuneBa DinpMupa AMypOHEBHA VUUTEIH MATEMATHKH

c.1. 'epmenunx 2026r.



HOACHUTEJIBHAA 3AIINCKA

PaGouas nporpamma o yuednomy npenmery «I'eomerpust» st ydamuxcs 10-
11 knaccoB pazpaboTraHa B COOTBETCTBUH C:

- ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®D3» «O6 obOpa3zoBaHMU B
Poccuiickoit @enepanuny (B 1eUCTBYIONIEH peaKiium);

- ®I'OC cpennero obmiero odpazoBanus (nmpruka3 Munnpocernienus Poccun
or 31.05.2021 Ne 413, B nefCTBYIOLIEN pEAKIIIN);

- DepgepanbHON  00pa30BaTENbHOW MNPOrPAMMOM  CpPEIHEro  OOIIEero
oOpazoBanus (mpuxka3 Munnpocsemenns Poccun ot 18.05.2023 Ne 372, B
JeUCTBYIOLIEH penakuuu), BKIOYas QenepanbHyl0 padouyro HOporpammy Io
npeaMery «l'eomerpus»;

- Ilonoxenuem o paboueil mnporpaMMme MyHUIUNANBHOTO Ka3eHHOrO
oOureoOpa3zoBarenbHOro yupexaenus «Cpeasssi obmieoOpa3zoBaTenbHas IIKOJIa
c.i. 'epmenunk yrBepxaeHo IIpukazom Ne 98-O/f ot 26.08.2026r.

PabGouas mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IS
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'O 00pa30BaTEIbHOTO CTAaHAApTa CPEIHETO OOIIeTro 00pa3oBaHUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABIABISIEMBIX K
MaTeMaTH4YeCKOMY OOpa3oBaHWI0, U TPAIUIUNA POCCHIMCKOrO 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIFOIIIMMH OCHOBY JIJII CaMOpPA3BUTHUS W HEMPEPHIBHOIO 00Opa3oBaHMS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMUHOCTHOT'O M I[103HABATEIBLHOIO DPa3BUTHUS
JUYHOCTH 00YYarOIIUXCA.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro oO0IIero
oOpa3oBaHusi OOYCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METalpelIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyYEHHUS TEOMETPUH B HANPABJICHUH JIMYHOCTHOTO
pa3ButTus oOydaronuxcsi, (GopMupoBaHUS (PYHKIIMOHAIBHOM MaTeMaTU4YeCKOU
IPaMOTHOCTH, U3YYCHHS JIPYTrUX YYeOHBIX AUCIUIUIMH. Pa3BuTHe y 00ydaromuxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIECHUU T€OMETPUUYECKUX
aOCTpaKIii, COOTHONIICHHH PEATbHOTO M HACAITBHOT0, XapaKTepe OTPaKCHHUS
MaTeMaTH4YECKON HAYKOU SBJICHUHN U MPOIIECCOB PEaIbHOI0 MUPA, MECTE T€OMETPUU
B CUCTEME HayK W POJIM MAaTEMaTUYECKOT0 MOJICIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIINXC, a
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOAUMBIX [JIsl aJanTallid B COBPEMEHHOM
00I11eCTBE.

['eomerpust sBisieTcss OAHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUsA, TaK Kak OO0ECreYMBaeT BO3MOKHOCTh HW3Y4YEHHUS Kak
JTUCITUTUTMH €CTECTBEHHO-HAYYHOW HAIMPaBJICHHOCTH, TaK M TYMaHUTAPHOM.



Jlornyeckoe wMblnieHue, (GopMUpyeMoe TpPU HM3YYCHHH OO0y4YaroIIHUMUCS
HNOHATUHWHBIX OCHOB T€OMETPUU U TIOCTPOCHUH IIETOYKHU JIOTMUECKUX YTBEPXKICHUN
B XO/€ pEIUICHHUs TeOMETPHUUECKHUX 3aJad, YMEHHE BBIIBHUTaTh M OINPOBEPraTh
TUIOTE3bl HETOCPECTBEHHO HCIOJB3YIOTCA TMPH PEIICHUH 33Jad €CTeCTBEHHO-
HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.
YMeHne opueHTHpPOBATHCSI B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCeX 00JacTsSIX AEATENbHOCTH uenoBeka. OpHeHTaIusi YelnoBeKa BO BPEMEHU H
IPOCTPAaHCTBE — HEOOXOJUMOE YCIOBHE €ro CoOlHalIbHOro ObITHs, Qopma
OTPaKEHHUSI OKPYXAIOIIero MHpa, YCIOBHE YCHEIIHOTrO MO3HAHUA U aKTHUBHOIO
npeoOpazoBaHusl  ACUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu 00BEANHSIET Pa3HbIe BUABI YI€OHOU U TPYJOBON NEATEIHHOCTH, SBIISIETCS
OJTHUM M3 Tpo(eccCHOHaTbHO BaXHBIX KAauecTB, IMOITOMY akKTyajbHa 3a/adya
dbopMupoBanuss y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTHYECKOH EATEIbHOCTH TI0 MHOTUM HampaBICHUSIM.
Ilens ocBoenust mporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3zoBoMm
ypoBHE 00yuyeHuss — oOmeo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE
oOy4aromuxcs yepe3 odecreyeHue BO3MOXKHOCTH TPUOOPETEHHS U UCTIOIb30BAHMS
CUCTEMAaTUYECKUX T'C€OMETPUUYECKMX 3HAaHUH W  JEHCTBUH, crHenupUIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIIEITHOTO MPOJOJDKEHHS  00pa3oBaHHs IO
CHEIUATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCTIOJIb30BAaHUEM T€OMETPHUH.
[IporpaMmma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeaHA3HAUYCHA MJIs
00yJarouuxcs CpeHeN MIKOJIbI, He WCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUMH
Ha YpOBHE OCHOBHOr0 00Iero odpaszoBanusa. Takum oOpa3om, oOydaronuecs Ha
06a30BOM ypOBHE JOJKHBI OCBOUTH OOIINE MAaTEMAaTUUYECKUE YMEHHSI, CBA3aHHbBIE CO
CHenU(PUKON TeOMETPUN U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro, oH1M UMEIOT BO3MOXHOCTh U3YUYUTh FT€OMETPHUIO O0Jiee MIy00KO, €CIu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TEOMETPUYECKUX 3HAHUIX B
npodeCCUOHATBLHON JIEATEIBHOCTH.
JIoOCTH)KeHHE TeNd OCBOCHHUS MPOrpaMMbl  OOECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3a1ay. [IpuopuTeTHBIMUM  3ajJayaMud  OCBOEHHS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kaccax SBISIFOTCS:
e (opMUpOBaHHME TPEACTABICHHS O TEOMETPUH KaK YacTH MHPOBOM
KYJIBTYpPbI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opmupoBaHue NpeACTaBICHUS O MHOTOIPAaHHHUKAX U TelaX BpaIIeHUs Kak
O BaOXHEUIIUX MAaTEeMATHUYECKUX MOJEIAX, TMO3BOJIAIONIMX OMHCHIBATH H
U3y4daTh pa3HbIC SBICHUS OKPYKAIOIIErO MUPA;

e (opMupOBaHME YMEHHS pACIO3HABaTh Ha dYepTekaxX, MOACIAX H B

peaIbHOM MHUPE MHOTOI'PaHHUKH U TeJla BpaIleHUS;

e OBJIaJICHUE METOJAaMH PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha HM300pax)EHHIX

IPOCTPAHCTBEHHBIX (PUTYD;



e (opMUpPOBaHME YMEHHUS OINEpPUPOBATH OCHOBHBIMHU MOHATHSIMH O
MHOTOI'paHHHMKaX M TeJIaX BPALEHUs U UX OCHOBHBIMHU CBONCTBaMU;

e OBJAJCHUE  AITOPUTMAMH  pPEIIEHUs  OCHOBHBIX  THUIIOB  3aJay;
dbopMHUpOBaHME  yMEHUSI TPOBOJUTH  HECJIOXKHBIE  JIOKa3aTelbHbIC
pacCyKIeHusl B XOJAE PELICHUS CTEPEOMETPUUYECKMX 3aJad M 3a1ad C
MIPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE MHTEIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIIUXCH,
MMO3HABATEIbHON aKTUBHOCTHU, UCCIEAOBATEIbCKUX YMEHUH, KPUTUUHOCTH
MBIILIJICHUS;

o (dopmupoBaHue QyHKIIMOHATHLHONW TPAMOTHOCTH, PEICBAHTHON T€OMETPUN:
YMEHUE PACIIO3HABATH NPOSBICHUS FT€OMETPUUECKHUX MOHITHI, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX JKU3HEHHBIX CUTYyallUsX U NPU U3YYEHUU
OpYrux  y4eOHBIX  MPEAMETOB,  NPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEN, (POpMYyIMPOBaTh UX HA A3BIKE T€OMETPUM M CO3/1aBaTh
r€OMETPUYECKUE MOJENIH, NPUMEHATb OCBOCHHBIH TI'€OMETPUYECKUMA
anmapar 1 peuIeHUs [IPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPIPETUPOBATh U OLIEHUBATH MOJYyYEHHBIE PE3YyIIbTaTHI.

OTANYUTENBHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEpEOMETPHUH B Hayaje ero U3y4yeHus 3a7ay, peliaeMbIX Ha YpOBHE HHTYUTHUBHOTO
MO3HAHUSA, W ONpeneNéHHbBIM 00pa3oM OpraHu3oBaHHas paboTa HaJl HUMHU, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U TMPOCTPAHCTBEHHOT'O MBIIUICHUS,
CTUMYJIUPYET NMPOTEKAHUE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JAJIbHEUILIEMY
U3Y4YCHHIO TIPEIMETA.

[Ipenmnourenue oTnaércsi HArJISIIHO-KOHCTPYKTUBHOMY METO/Y OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
NIPAaKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YaIllIMXCs B Kypce CTEPEOMETPUU IIPOBOJIUTCS 3a CUET PEUIECHUS 3a/1a4 Ha CO3aHue
OPOCTPAHCTBEHHBIX 00pa3oB M 3ajJay Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a MPOBOJIUTCS C ONOPOM Ha HAMISAHOCTh, a
olepupoBaHUE 00Pa30M — B YCIOBUAX OTBJIEUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
MU3MEHEHHUS €r0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHbIE cozepikarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kiaccax:
«MHororpanHukm», «lIpsiMble 1 TIIIOCKOCTH B POCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUN
pacnpenesnsieTcss He TOJIbKO M0 COAEPKaTeIbHBIM JIMHUSAM, HO U MO rofaM 00y4YeHus
Ha YPOBHE CPEIHEro 0011Iero oopa3oBaHus.

Copepxanrne 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJIbTATaM
OCBOGHMSI paboyell MporpaMMmbl, paclpenenéHHbIM 10 rojaM o0y4eHHs,
CTPYKTYPUPOBAHO TakKuUM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUUYECKUMHU
HNOHSTUSIMU Y HAaBBIKAMM OCYILECTBIISUIOCH MTOCIIEI0BATENBHO U MOCTYNATENBHO, C
COOJII0JIEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B



OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIUXcs, paclupss M
yrayouiss e€, o0pa3ys MpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reomeTpuu orBoauTCs 2 yaca B Heaento B 10 kiacce 1 2 yaca B
Hezento B 11 kacce, Bcero 3a jiBa roja o0ydeHus - 136 yueOHbIX 4acoB.



COILEPKAHUME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeoMeTpur. Touka, mpsiMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHoe pacnonoxeHue TMpsAMBIX B MPOCTPAHCTBE: IE€pEceKaroluecs,
napajuleJibHble W CKpeIluBaromuecs Imnpsambsle. [lapaiiensHOCTs NpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: MAPAJUIEIBHBIE IMpPsSMBIE B IPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX TMPAMBIX; NAPAJUICIBbHOCTh MPSIMOW U IUIOCKOCTH. YTJbI C
COHAIPAaBJICHHBIMU CTOPOHAMH;, Yrod MEXAYy NpsSIMbBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: NTapajuIeNIbHbIE IIIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
wiockoctel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYyphl HA MJIOCKOCTH: TETpa’Jp,
KyO, mapasuiesenumes]; HoCTpPOEHUE CEUCHU.

[leprieHIUKYISIPHOCTh OPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIC MPSMbIE B
IIPOCTPAHCTBE, MPAMBIE IAPAJUICIbHBIE W IEPIEHAUKYJSAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYIIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpEMa O MPSAMOU
NEPNEHAUKYJIAPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXAY HPSIMOM U
IUDIOCKOCTBIO;  ABYIPAHHBIA  Yroj, JIMHEWHBIM YroJ JBYIPaHHOIO  yrija.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, MPOEeKIUs (PUTyphI HA IIIOCKOCTh. [lepneHaAnKyISpHOCTh
IUIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IUTOCKOcTel. Teopema o Tpéx
NEPIEHANKYJIIAPAX.

MHoOrorpaHHuKH

[ToHATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIMYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAsI MPU3MBbI; OOKOBas M
IIOJIHAS ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajuieJieninen] U ero cBoicrsa. llupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasl INupamMuia. OJEMEHTbl HOpu3Mbl M nupamuasl. [IpaBuiibHbIE
MHOT'OTPaHHUKU: TMOHSATHE MPABUIBHOTO MHOIOTPAHHMKA; IPAaBWIIbHAS NPU3Ma U
NpaBWibHAs NUpPaMUa; MpPaBUWIbHASA TPEYTroOJbHAs NUpPaMUJa WU TNPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
nojekasip v ukocasip. CeueHuss npu3Mbl U MUPAMHUIBI.

CummMmeTrpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IJIOCKOCTHU. DJIEMEHThI CHMMETPHUH B ITMPAMUJIAX, MAPATIIEIENUIIENAX, TPABUIIBHBIX
MHOI'OrpaHHHUKAaX.

Bbrunciaenne 3€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHaid, YTJIblL
[Inomans OOKOBOW MOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIa/Ib OCHOBAHUH, TeOpeMa 0 60OKOBOM MOBEPXHOCTH MpsiMOi pu3Mbl. [Lnomans



OOKOBOH TIOBEPXHOCTH M TIOBEPXHOCTH TMPaBWIBHON MHUpaMHIIbI, TeOpeMa o
wionaan yceu€Hnou mupamu/ibl. [loastue 06 06béme. OObEM TUPAMUIBI, TIPU3MBI.

[TomoOubie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY IUIOMIAIsIMHU
MOBEPXHOCTEHN, 00BEMaMH TOTIO0HBIX TEJ.

11 KIIACC

Tesa Bpamenust

HunuHapuyeckas NOBEPXHOCTb, oOpa3yroniue UWJIAHIPUYECKOM
MOBEPXHOCTH, OCh UMJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolas MU OCh; IUIONMIAJlb OOKOBOM M MOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromiie KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MOBEepXHOCTU. KOHYC: OCHOBaHME W BEpIIMHA, 00pa3yromias
U OCh; TUIOIIAIb OOKOBOM 1 MOJTHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS ¥ OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIATh MMOBEPXHOCTU C(ephl.
B3aumHoe pacnionoxenue chepbl U IUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
10 b CQepshl.

N3o0pakeHue e BpallleHus Ha TUIOCKOCTH. Pa3BépTka MWIMHAPA U KOHYCA.

KoMOuHatuu Ten BpaieHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMTMCAHHBIN
oko1to cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WU TEJIO BPAIIICHHUS.

[Tonsatue 06 06BEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
OpsIMOYTOJILHOTO MapajuieNienuiena u ciaenctsus u3 He€. OO0bEM MIMHIpA,
koHyca. O0BEM 1mapa u mIomaasb chepsl.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHONIEHUS MEXKIY IMIOHIAsIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEl.

Ceuenus M= Ipa (MapajvieIbHO U NEPIICHIUKYISPHO OCH), CEUCHUS KOHYyCa
(mapanenbHOE OCHOBAHUIO M IIPOXOASIIEE YEPE3 BEPIINHY), CEUCHHS 1Iapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCio. Pa3noxkeHne BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IPUMEHEHUEM TIpaBWJI JAEUCTBUA € Bekropamu. lIpsmoyromsHas cucrema
KoopauHaT B TmpocTtpaHcTBe. Koopaumnatel Bektopa. [Ipocreiimue 3amaud B
KOOpAMHAaTaxX. YTol MeXIy BekTopamu. CKalSpHOE MPOU3BEIECHUE BEKTOPOB.
Boluncnenue yrioB MexIy MPSMBIMU U IIOCKOCTAMHU. KoOpAnMHATHO-BEKTOPHBIM
METO/ IIPU PELICHUH T€OMETPUUYECKUX 3aj1ay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMSI MPOrpaMMbl y4eOHOTro MpeaMera
«MaremMaTuKa» XapaKTepU3yITCS:

I'paxknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKM 00YYaIOIIEerocsi Kak aKTUBHOI'O
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOro 00IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (DYHKIITMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Opoleayp TpaxAaHCKOro oOiiecTBa (BBIOOPHI, OMNPOCHI U TpP.), YMEHHEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUAMYA U Ha3HAYCHUEM.

IlaTpuoTH4Yeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO POCCUICKON TpakAaHCKOW UJICHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKON MaTEMAaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MaTEMaTHYECKOM IIKOJbI,
K HCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAaHUEM JTIYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa;
c(hOPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMSI, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOr0; 0OCO3HAHMWEM JIMYHOI0 BKJIa/1a B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOILIEHHUEM K MHPY, BKJIIOYAsi ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYXIECHUN; BOCTIPUUMUYNUBOCTHIO
K MaTeMaTUYECKUM acleKTaM pa3jInvHbIX BUIOB UCKYCCTBA.

du3uvecKoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TPUMEHATH MATEMaTUYECKUE 3HAHUS B
HMHTEpecax 370pOBOro U 0€30MacHOro o0pasa *Ku3HU, OTBETCTBEHHOI'0 OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryisipHas pu3nyeckasi akTHBHOCTD ); (PU3HUUECKOTO COBEPIICHCTBOBAHUS,
IIPU 3aHITUSX CHOPTUBHO-03J0POBUTENBHON €SI TENHHOCTHIO.

TpynoBoe Bocnnutanue:

TOTOBHOCTBIO K TPYNy, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymiedt npodeccud W pealM30BbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa30oBaHUIO U
caM0O0Opa30BaHUI0 HA TPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]la4 MaTEeMaTUYECKON HAMPaBICHHOCTH.



JKOJIOTMYECKOe BOCTIMTAHNE:

c(hOpPMHPOBAHHOCTBIO HIKOJIOTHYECKON KYyJIbTYpbl, MOHWMAHHEM BIUSHUS
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATBLHOU
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTMYECKHX MpoOJieM;
OpHEHTallMel Ha TPUMEHEHHE MaTeMaTUYeCKHX 3HAHMM JJIs peuIeHus 3ajad B
00JIaCTH OKPY’KAIOIIEH Cpeibl, ITTAHUPOBAHUS MMOCTYIKOB M OIICHKU X BO3MOYKHBIX
MOCJIEACTBUM JIJI1 OKPYIKAIOIIEH CPEBI.

IleHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAaykKH W  OOIIECTBEHHOM TMPAKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOM HayKHh Kak c]epbl 4eToBEYECKOW MesiTeTbHOCTH, 3TaroB €&
pa3BUTUS M 3HAYUMOCTH JJI1 PA3BUTHS IUBWIM3ALUM;, OBJIAJCHUEM S3bIKOM
MaTEMaTUKH M MaTEMaTHYECKOM KyJIbTYpOM Kak CpEICTBOM II0O3HAHHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBJISITh MPOEKTHYI0 M HCCIEAOBATEIbCKYIO AESATEIbHOCTH
WHJUMBUIYaJbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOSHHUS MPOrpaMMbl yu4eOHOTo MpeaMera
«MaremaTuka XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMETbHBIMU  OCLCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
O0elcmsusiMuU, YHUBEPCANIbHbIMU Pe2YIAMUBHBIMU OCUCTNBULMU.

1) Vuusepcanvnvie  noznasamenvnvle  Oeticmaus, obecnequsarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NpOYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJCaowe2o  Mupa,  NnpuMmeHenue  J102UYeCKUX,
UCce008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayuet).

ba3oBble JJornyeckue 1eMcTBUS:

e BBIABIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TOHATHA, OTHOIICHUM MEXIy MOHATHUAMH; (DOPMyITUpOBaATH
ONpEeNEeNeHUs] TOHATHI;  yCTaHaBIMBAaTh  CYHIECTBEHHBIM  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHS U CPaBHEHUs, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN34;

e BOCHPHHUMATH, (OPMYJIHPOBATH U  NPEOOPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTeMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAOMIOACHUSIX W YTBEPKICHHSIX;
npeaiaratb KpUTEPUH 7Sl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

e JI€NIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JCHYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIILHO JIOKa3aTeabCTBa MaTeMaTHYECKUX
YTBEPXKAEHUN (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,



IPUBOAUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXICHUS U BBIBOJIBI;

BBIOMpATh Croco0 peleHuss y4yeOHOW 3agauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh HauboJIee NOAXOAANUNA C Yy4ETOM
CaMOCTOSITEIIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKue JeiCTBUA:

UCIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATENbCKU MHCTPYMEHT MO3HAHUS,
dbopMynMpoBaTh BOMNPOCHI, (UKCHPYIOUIME MPOTUBOpPEUUE, MpoOIemMy,
yCTaHaBIMBaTh HMCKOMO€ M  JaHHOe, (OpMUpPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIBHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
Oo0BbeKTa, SBJIECHUS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00bEeKTaMH, SABJICHUSIMH, MPOLIECCAMU;

CaMOCTOSITEIBHO (POPMYITUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOIO HAOJIOJEHUS, HCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE NpPOLECCa, a TAKXKE BBIABUTATh
MPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ ungopmanmeii:

2)

BBISBJISITH 1eUIUTHI HHOPMAIIUK, TaHHBIX, HEOOXOIMMBIX JJI OTBETA Ha
BOIIPOC U IS pELICHMS 3a]a4H;
BbIOMpaTh  MHPOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTaBICHHUS,
CTPYKTYpUpPOBaTh MHPOPMAIUIO, MPEACTABIATh €€ B pa3indHbIX (popmax,
WUTIOCTPUPOBATh TpaduyecKy;
OLIEHUBATh Ha/1EKHOCTh uH(popMauu o CaMOCTOSITENIBHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

Yuueepcanvnvie  Kommynuxkamuenwvie Oelicmsus,  obecneuusarom

CgbOpMMpO@CZHHOCWlb COUUAIbHBIX HABBIKO6 06yqai0u;uxc;z.

OO01menue:

BOCIIPHHUMATH B (POPMYIUPOBATH CYXKIEHUS B COOTBETCTBHH C YCIOBUSIMHU
U 1eJISIMU OOILEHHUSI; SICHO, TOYHO, TPAMOTHO BhIPaXXaTh CBOIO TOUKY 3pECHUS
B YCTHBIX U MUCBbMEHHBIX TEKCTAaX, JABATh MOSCHEHUS M0 XOAY PELICHUS
3a71a4i, KOMMEHTHPOBATh MOJIYYEHHBIN pPE3YIIbTaT;

B X0JI¢ 00CYXKEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJeMbl, perraeMon 3aJauu, BhICKa3bIBaTh UJIEU, HAIICJICHHBIE HA TIOUCK
pEUICHUS; COMOCTABIISITh CBOM CYXKIECHUS C CYXKICHHSIMH JPYTUX
YYaCTHUKOB Juajiora, OOHapy>KMBaTh pPa3IMYKMe€ U CXOJICTBO MO3ULHUI; B
KOPPEKTHOU hopme hopMyTUpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;



IPEACTABIATh  PE3yJAbTaTbl  pEIICHHs  3a7a4d,  JKCIEPUMEHTAa,
UCCIIEJIOBAHMUS, IPOEKTA; CAMOCTOSITEIbHO BEIOMPATH (pOpMAT BBICTYILICHHUS
C Y4€TOM 3aja4 MPE3eHTAlUU U OCOOEHHOCTEN ayJUTOPUH.

CoTpyaHu4ecTBo:

MIOHUMATh M UCIIOJIb30BaTh MPEUMYINECTBA KOMAHTHOW U HHIUBUIYaTbHOU
paboThl TIpU pEIICHUH YYeOHBIX 3ajlay; MPUHUMATH IIeJIb COBMECTHOM
NEeATENbHOCTH, IIAHUPOBATh OPTaHW3AIMI0 COBMECTHOW  pabOTHI,
pacmpenensTh BUIbl pabOT, JOrOBapUBaThCS, OOCYXAATh MPOILECC H
pe3ynbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIMONHITH CBOI YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOU JICHCTBUS C APYTHMH WICHAMH KOMaH/IbI;, OLICHUBATh
KauyecTBO CBOEro BKJIaJa B OOMMA MPOAYKT TIO KPUTEPHSIM,
chOpMYITMPOBAHHBIM yUYaCTHUKAMHU B3aMOICHCTBHS.

3) Vnusepcanvrvle pecynamuenusie oeiicmeus, obecneyusarom gopmuposarue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBIIATH IJIaH, AITOPUTM PELIEHUS 3a]a4H, BBIOUpaTh CIIOCO0 perIeHUs
C Y4€TOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOM pediaekcuu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX IIPOLECCOB, UX PE3yJIbTATOB;
BJIAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIEcca U pe3ysbTaTa
pELIEHUsT MATEMATUYECKOM 3a1a4u;

IIPEABULETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIU U YCIOBUSM, OOBSICHATH
IIPUYUHBl JTOCTMIKEHHSI WIM HENOCTHKEHMS DPE3YJIbTATOB ACATEIBHOCTH,
HaXOAHThH OIMHUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSMU: TOUYKA, MPAMasi, IIIOCKOCTb.
[IpuMeHATP aKCMOMBI CTEPEOMETPUU UM CIIEICTBUS W3 HUX MPU PELICHUU
reOMETPUYECKHX 3a]1a4.

OnepupoBaTh MOHATUSIMU: MaPaLUICITBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEM.



KnaccupuuupoBaTh B3aUMHOE paCIOIOKEHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OneprpoBaTh NOHATUSMH: ABYTPAHHBIM YroJI, TPAHH JBYTPaHHOIO YIJIA,
peOpo BYrpaHHOrO yrja; JMHEWHBIM Yroj ABYIPaHHOrO YIJIa; IpajycHas Mepa
JBYTPAHHOTO yIJIa.

OnepupoBaTh IOHATUSAMU: MHOTOIPAaHHMK, BBITYKJIbII M HEBBITYKJIbIN
MHOI'OTPaHHUK, 3JIEMEHTHl MHOTOI'PAHHUKA, IPABUJIBHBII MHOTOIPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAHHHMKOB (IMMpaMUJa; TMpHU3Ma,
OpSIMOYTOJIbHBIN Mapaienenumnes, Kyo).

KnaccupummpoBat ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS I
kjaccupukanuy (BbINYKJIbIE M HEBBIIYKJIbIE MHOTOIPAHHHUKHU; TPABUIIbHbIE
MHOTOT'PaHHUKH; IPSIMbIE U HAKJIOHHBIE MPU3MBbI, TAPAJIJICIICTIUIIE]IbI ).

OnepupoBath NOHATUSAMHU: CEKYIAs IJIOCKOCTh, CEYEHUE MHOTOI'PAaHHUKOB.

OOBACHATH NPUHLIMUIBI TIOCTPOEHUS CEYEHUH, UCIOIB3YSI METO/ CIEA0B.

CtpouTh Cc€YeHHsIT MHOTOIPAHHUKOB METOAOM  CJIEIOB, BBINIOJHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HaXOXKIAEHUE TEOMETPUUYECKUX BEJIMYUH 10 00pa3lam Win
aNrOpUTMaM, TNPHUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI NPH PEIICHUU
CTaHAAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSTHUN MEXKIY IBYMSI
TOYKaMHM, OT TOYKM JO IIPSAMOM, OT TOYKM [JO IUIOCKOCTH, MEXIY
CKPEILINUBAIOIMUCS IIPSIMBIMH.

PemaTp 3a1aun Ha HaXOXKIAECHUE TEOMETPUUYECKUX BEIMYMH M0 00pa3uaM Win
QIrOpUTMaM, I[PUMEHSAS UW3BECTHBIC AHAIUTUYECKAE METOABI IPU PEIICHUU
CTAHJAPTHBIX MAaTeMAaTUYECKUX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXKIY
CKPELIMBAIOIIMMUCS MNPAMBIMH, MEXKIYy MPSAMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IByTPaHHBIX YIJIOB.

Bbruncasate 00bEMBI M IJIOLAAN MTOBEPXHOCTEW MHOIOTPAaHHMKOB (IpHU3Ma,
NUPAMH/IA) C IPUMEHEHUEM (DOPMYJT; BBIYUCIATH COOTHOLIEHUS MEKY TIOLIAAsIMU
NOBEPXHOCTEHN, 00bEMaMu TOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HMH(OPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTs reomeTpudeckue GakThl AJis1 pEIICHUs CTEPEOMETPUYECKUX 3a1aY,
IIPEATIOIAraloIIMX HECKOJIBKO IarOB PELIECHHUs], €CJIA YCIOBUS IIPUMEHEHUS 3a1aHbI
B IBHOU (hopme.

[IpumenaTs nOpocTedlIMEe IPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PELIEHUH CTEPEOMETPUUECKHUX 3a1a4.

[IprBOOWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HM, pACTIO3HABATH IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.



[IpumeHATh MOJNy4YEeHHbIE 3HAHUS Ha IPAKTHUKE: AHAJIU3UPOBATh DPEaJIbHbBIC
CUTyallud W TMPUMEHATh HU3YyUYECHHBIC IIOHATUS B IIPOLIECCE IIOMCKA PEIICHUS
MaTreMaTu4ecku CcGOpMYJIUPOBAHHOM MTPOOJIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha A3bIKE TE€OMETPUHU, UCCIEA0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHIATHI U TEOpEM, anmapara ajareOpsl; perarh
IIPAKTUYECKUE 3a71a4H, CBS3aHHbBIEC C HAXOXK/IEHUEM I'€OMETPUYECKUX BEITUYHH.

11 KJIACC

OnepupoBaTh TOHATHIMU: LUIWHIPUYECKAs TMOBEPXHOCTh, OOpa3yronme
MWIHHIPUIECKOHN MTOBEPXHOCTH; IIMIINHP; KOHUIECKAst TOBEPXHOCTh, 00pa3yIoIue
KOHUYECKOH TTOBEPXHOCTH, KOHYC; C(heprudecKas MoBEPXHOCTb.

PacnioznaBath Tena BpamieHus (LWIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBars B3auMHOE pacroiiokeHue chepbl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMHM: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CIJION, OCHOBAaHME IIAPOBOIO CJIOs, BHICOTA IIAPOBOTO CIOS;
IaPOBOM CEKTOP.

Berauciste  00BEMBI M IIOMIAMM  TOBEPXHOCTEH TN  BpalieHUs,
TCOMETPUYCCKUX TEII C TPUMEHEHUEM (HOPMYII.

OmnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy ¥ ONMUCAHHBIH
oko1to cdepsr; chepa, BIMCaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIICHMUS.

BBIYuciisiTh COOTHOMICHHSI MEXKIY TUIOMIAASMHU MTOBEPXHOCTEH W 00BbEMaMu
MOA00HBIX TEIL.

N3o0paxxkarh u3ydaembie QUIYpbl OT PYKH U C TNPUMEHEHHUEM MPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BrITIONHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKU U3 PUCYHKOB TPOCTHIX 00bEMHBIX
buryp: BuI cBEepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TN BPAILCHUS.

W3BnekaTh, HMHTEPHIPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTekKaxX U
PUCYHKaX.

OrnepupoBath MOHSATHEM BEKTOP B MMPOCTPAHCTBE.

BoITIONHATS  EHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYMTAHMUS BEKTOPOB W
YMHOKEHHUS BEKTOPA HA YUCIIO, OOBSCHATH, KAKUMH CBOWCTBAMH OHU 00JIaIaI0T.

[TpuMeHsATh paBUIIO MapauIeenuIeaa.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXIY
BEKTOpaMH, CKIIPHOE TIPOU3BEACHNE BEKTOPOB, KOJUTHHEAPHBIC M KOMILUTAHAPHBIE
BEKTOPBI.

Haxonutb cyMMy BEKTOPOB M MTPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJIIpHOE TMPOM3BEIACHUE, pPACKIaAbIBaTh BEKTOpP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPIUHAT.



[IpumensTs reomeTpuueckue GakThl 17151 pEHICHHs] CTEPEOMETPUUYECKUX 3a/1ad,
IIPEAIIONIATAIINX HECKOJIBKO 1IarOB PELICHUS, €CIIU YCIOBUSI IPUMEHEHUS 3a1aHbl
B IBHOU (hopme.

Pemate mpocreimme reoMeTpuyecKue 3alayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pematp 3amaum Ha [0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLICHUHM U
HAXO0XJICHUE T€OMETPUYECKUX BEJIMYMH M0 00pa3liaM WU aJropuTMam, NpUMEHss
W3BECTHBIE METO/IbI TIPH PEUICHUU CTAHAAPTHBIX MATEMAaTUYECKUX 3a7a4.

[IpumenaTe nOpocTediMe NPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPY PELICHUU CTEPEOMETPUUYECKHUX 3a7a4.

[IpuBoAMTE NpUMEpPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HM, pACIIO3HABATH NPOSIBIECHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyallud W TMPUMEHATh W3YyUYECHHBIC IIOHATUS B MPOLECCE IOUCKA PEIICHUA
MaTeMaTU4YeCKu C(HOpMYJIUPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh PEATbHBIE
CUTyallud Ha S3bIKE TE€OMETPUHU, MCCIENOBaTh TMOCTPOEHHBIE MOJEINU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHIATHI U TEOpEM, armapara ajareOpsl; peraTh
MPAKTUYECKHUE 3a7]a4H, CBSI3aHHBIC C HAXOXK/ICHUEM IT'€OMETPUUYECKUX BEJTUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnyecrBo yacos
Ne HaunmeHnoBanue pa3ie/ioB U TeM DJIeKTpOHHBIe (LM (pPOBHIE)
KonTpoabnbie | IlpakTuuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoTbI
1 BBenenue B cTepeoMeTpHIO 10 https://m.edsoo.ru/C503R7VIP
IT e OCKOC OCTPaHCTBE.
2 PAMPIC H I TH B TPOCTPAHCTD . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapamienpHOCTb NPSIMBIX U IIIOCKOCTEN
[lepneHANKYISIPHOCTD MPSIMBIX U
3 PICHA \,y P P 12 https://m.edsoo.ru/V6I1 APUCD
IJIOCKOCTEN
Yrael MeXAY NPAMBIMU U IIJIOCKOCTAMU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHororpaHHuku 11 1 https://m.edsoo.ru/XPWIOUSFB2
O06BbEMBI MHOTOTPAHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
[ToBTOpEHME: cCeueHUs], pAaCCTOSHUS U
7 4 1 https://m.edsoo.ru/LIAAMHO3D
YTJIBL
OBIIEE KOJIMYECTBO YACOB I1O 63 5 0

[TPOTPAMME




TEMATHUYECKOE IINTAHUPOBAHHUE
11 KIIACC

KouaunyecTBo 4acoB
HaumMeHoBaHue pa3iesioB U TeEM DJieKTpoHHbIEe (K (poBHIE)
Ne n/m Konrpoasunie | IlpakrTuueckue
NporpaMmblI Bcero o0pa3oBaTejIbHbIE PeCypChl
padoThI padoThI
Tena Bpaenus 12 0 0 bubmuoteka [IOK
2 OO0BEMBI TEI 5 1 0 bubmmnorexa IHOK
B
3 €KTOPBI ¥ KOOPJMHATHI B 10 ) 0 BuGmorexa LIOK
POCTPAHCTBE
I1 000
4 OBTOPCHHE, ODOBIICHIE, 41 1 0 Bubmorexa [IOK
CUCTEeMaTH3allMs 3HAHUIT
OBHIEE KOJIMYECTBO YACOB I10 63 3 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBOo 4acoB

Bcero

KonTtpoabHsbie
padoThbI

IIpakTH4eckue
padoTbI

Jara
U3yYeHUs

DJiIeKTpOHHbIe HH(POBbIE
o0pa3oBaTejibHbIE PeCypChl

OCHOBHBIC TTOHSTHS
CTEPEOMETPUU: TOUKA, MPSMas,
IJIOCKOCTb, POCTPAHCTBO.
[IpaBuna n3o00pakeHus Ha
PUCYHKaX: U300pasKeHUsI
IJIOCKOCTEM, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTHA: nepecekaromuecs
IUIOCKOCTH, NIEPECEKAIOITUECS
npsiMas U IJI0CKOCTb

https://m.edso0o0.ru/NR6VIJYCGK

IlonsTus: MEepeCCKarounecd
IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamas 1 mJI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C

MHOI'OI" paHHI/IKaMI/I,
M300pakeHNEe MHOTOTPAaHHHUKOB
Ha PUCYHKaX, Ha
HpOGKHI/IOHHI)IX qepTemaX

https://m.edsoo.ru/KMUQPILLO

HavanbsHbie cBeeHus 0 KyOe u
nUpamMujIe, UX pa3BEPTKH U

https://m.edsoo.ru/FPW2JNHCZ




Mmoxenu. CeueHus
MHOTOI'PaHHUKOB

HauanbHbie cBeieHus o Kyoe u
UpaMuzie, X pa3BEPTKU U
mozenu. CedyeHuns
MHOTOTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

Tloustre 06 akCHOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUHU U
CJIEACTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

ITonsatre 00 aKCHOMAaTHYECKOM
MOCTPOCHUN CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/DUKAX7QEI1

[TonsiTHe 00 aKCMOMATHUECKOM
MOCTPOEHUH CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/YPKS5SMLIJL

10

[TonsiTHE 00 AKCHOMATHYECKOM
MIOCTPOCHHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUSA U3 HUX

https://m.edsoo.ru/I3A98]J679

11

B3anmMHoe pacnonioxeHue
IPSIMBIX B IIPOCTPAHCTBE:
IIepeceKaroImecs,
IapajuleIbHbIE U
CKPEIIMBAIOLIMECS TIPSIMbIE

https://m.edsoo.ru/TUTW8KRS50

12

[TapannensHOCTh MPSMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:

https://m.edsoo0.ru/CS9VLQLH6




napajuleJIbHbIC NPSAMbIC B
IIPOCTPAHCTBE; 1APaUICIBHOCTD
TPEX NMPAMBIX

HapaJIJIGJIbHOCTB MpsAMBIX U
IIOCKOCTEH B MMPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapamiensHOCTh IPSIMON U
IUIOCKOCTH
Vv

14 [JIBLC COHANPABIICHHBIMI https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMHU
VYroia Mexny npsMbIMA B

15 Ay TP https://m.edsoo0.ru/KGIMSOEUK
MIPOCTPAHCTBE
Yron mex

16 FOJI MELY TIPAMBIMIT B https:/m.edso0o.ru/24LVWHIVS
MIPOCTPAHCTBE
[TapamienbHOCTh IJIOCKOCTEMN:

17 p https://m.edsoo.ru/BUSTQ9HZT
napajuieJIbHbIC TNIOCKOCTH
CBolicTBa mmapajuie

18 BOHCTR HU PAJLICILHBIX https://m.edsoo.ru/OKQQK2ABA
IUIOCKOCTEN
[Ipocreiimue
[IPOCTPAHCTBEHHEIE (DUT'YPHEI HA

19 poctp uryp https://m.edsoo.ru/MRT13XP79
MJIOCKOCTH: TeTpa’ap, KyoO,
napajuieJenumne;|

20 [loctpoenue ceuenumii https://m.edsoo.ru/DI3AXO05J8

21 [TocTpoenue ceueHui https://m.edsoo.ru/20GC3ZP9P
KonTponbhas paborta o teme
"T1 e OCKOC

22 PAMBIC 1T e https://m.edsoo.ru/BI405QJEB

npoctpanctie. [lapamiensHOCTh
MPSMBIX U TJIOCKOCTEH"




23

[IeprieHAUKYISAPHOCTD NPAMOM
Y TUIOCKOCTH:
NEPIEHANKYJISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBO8SR

24

HpHMBIe napajijiICJIbHBIC 1
MNEPNCHAUKYIIAPHBIC K
TIIIOCKOCTH

https://m.edsoo.ru/32MXRZDDL

25

[IpsimMble napaieabHble U
NIEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipru3Hak neprneHauKyIIpHOCTH
IIPSIMOM M TNIOCKOCTH

https://m.edsoo.ru/DC41W6K 14

27

[Ipu3Hak nepneHauKyJIIpHOCTH
IIPSIMOM U INIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o nipsimMoi
NePHEHANKYISIPHON TIOCKOCTH

https://m.edsoo.ru/YOIQSMOH 1

29

Teopema o npsimoit
HepHEeHANKYIAPHOI MI0CKOCTH

https://m.edsoo.ru/8§1RSKUSRJ

30

Teopema o nipsiMoi
MEPIECHINKYIISIPHON MIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnenquKymnsp U HaKJIOHHBIE:
paccTosiHUuE OT TOYKH J0
MJIOCKOCTH, PACCTOSTHHE OT
MPSMOM 10 TIIOCKOCTH

https://m.edsoo0.ru/638GKWY7V

32

[lepnenauKymnsp U HaKJIOHHBIE:
paccTosiHie OT TOYKHU 710
MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM J10 TIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA




33

[lepnieHauKyNSAp ¥ HAKJIOHHBIE:

pPacCTOsIHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHHE OT
IIPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[leprieHAUKyYNSAp ¥ HAKJIOHHBIE!

paccTosiHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSHHE OT
IPSIMOM J10 IIJIOCKOCTH

https://m.edsoo.ru/6PSBVV34R

35

VYIubl B IPOCTPAHCTBE: YOl
MEXIY MPSAMOH U TUIOCKOCTBIO

https://m.edsoo.ru/PSEFIXUAI1I

36

JByrpaHHbIN yroJ, JMHEHHbBINA
yroJi ABYTPaHHOTO yIiia

https://m.edsoo.ru/6R4A0EOMD

37

JByrpaHHBIN yroJl, TMHEHHBINA
yroJ ABYIPaHHOIO yIJia

https://m.edsoo.ru/MLOZZYZC7

38

[lepneHIuKyIApHOCTD
IJIOCKOCTEM: MPU3HAK
HMEPHEHINKYIISIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.rt/YROQDSM9NH

39

[lepneHIuKyIAPHOCTD
IUIOCKOCTEM: MPU3HAK
NEPHEHINKYIIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[lepeHANKYISIPHOCTH
MJIOCKOCTEH: MPU3HAK
HMEPIECHANKYIIPHOCTH ABYX
IIOCKOCTEH

https://m.edsoo.ru/TSS§OAINH?2

41

Teopema o Tpéx
HepHeHINKYIpax

https://m.edsoo.ru/OWSLZ1RVZ




42

Teopema o TpEx
NEPIEeHIUKYIIIpax

https://m.edsoo.ru/OP44KES54N

43

Teopema o Tpéx
HMEPHEHINKYIISIpax

https://m.edsoo.ru/OWG81WDV3

44

KonTtponbHas paboTa o remam
"[lepieHANKYASIPHOCTD MPSAMBIX
U TIockocTer" u "Yriasl MexIy
OPSIMBIMU U IJIOCKOCTAMHU"

https://m.edsoo.ru/VOXABPOPB

45

[lonsiTe MHOTOrpaHHMKA,
OCHOBHBIE 3JIEMEHTHI
MHOT'OIPaHHUKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOIOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

https://m.edsoo.ru/LSFTEZ80QX

46

[Ipusma: n-yronpHas npusma;
I'paHH ¥ OCHOBAHUS NIPH3MBI,
npsiMasi ¥ HaKJIOHHAS TIPU3MBL;
OOKOBasl U MOJIHAsI TOBEPXHOCTh
PU3MBI

https://m.edsoo.ru/ZAL6DKFOQL

47

[Mapannenenunen,
MPSMOYTOJIbHBIN
napajuieJIeume; ] ¥ ero
CBOICTBA

https://m.edsoo.ru/ITCOB1WIO

48

[Tupamupa: n-yroynpHas
nupamuza, rpaHd ¥ OCHOBAHKE
n1pamMuibl; 00KOBas U MOJIHAS
IIOBEPXHOCTb ITUPaMU/IBL;
IIpaBUJIbHAS U yCEUEHHAs
nupamuaa

https://m.edsoo.ru/1TOFX00PA




49

[IpaBuiIbHBIC MHOTOTPAHHUKHU:
HOHSITHE MTPABUIBHOTO
MHOI'OIrpaHHHUKA, ITPpaBUJIbHAA
HpHU3Ma U NpaBUIbHASA
nUpaMua; NpaBUJIbHASA
TpeyroJjibHas MMpaMua u
MPaBUJIBLHBIA TETpadAp; KyO

https://m.edsoo.ru/LWNGFZTWE

50

[IpeacraBienue o NpaBUIBHBIX
MHOTOTpaHHHUKAX: OKTa’p,
JOJEKadIp U UKOCAdIP.

https://m.edsoo.ru/06SHO2IDD

51

CumMeTpus B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHTEIBHO
TOYKH, MPSAMOM, TNIOCKOCTH.
DneMeHTbl CHMMETPUH B
nUpaMuaax,
napaJuleenuneaax,
MPAaBUIILHBIX MHOTOTPaHHHKAX

https://m.edsoo.ru/SWEUC9ENR

52

Briuncnenue >1eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JIMaroHaJIN, yIIIbl

https://m.edsoo.ru/EUP4MN760

53

ITnomane 60KOBOM
MMOBEPXHOCTHU U MOJHON
IIOBEPXHOCTH MPSAMOU HPU3MBI,
IJI0Iab OCHOBAHMM, TEOpEMa
0 OOKOBOM MOBEPXHOCTHU
IPSIMOM TIPU3MBI

https://m.edsoo0.ru/SQY9XSIL6

54

ITnowans 60KOBOM
TIOBEPXHOCTH M MTOBEPXHOCTH
NPaBUJIBHOM TUPAMUJIBI,

https://m.edsoo.ru/R22FHBG60




TeopeMa o IJIom@aau 60KOBOH
MOBEPXHOCTH YCEUEHHOU
TTUPAMHU/TBI

KonrtponsHas pabota mo teme

55 1 1 0 https://m.edsoo.ru/VHYNJOMQD
"MHororpaHHuku"
56 [Torstue 06 06bEME 1 0 0 https://m.edsoo.ru/GM11L.C394G
57 O06BEM TUpamMuIbI 1 0 0 https://m.edsoo.ru/B307P8WTC
58 O0BEéM UpamMuIbI 1 0 0 https://m.edsoo.ru/PQZI9ED3YF
59 O0BbéM UpamMuIbI 1 0 0 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TUpaMuUIbI 1 0 0 https://m.edsoo.ru/OHRFO2LCT
61 O0BEM pu3MBI 1 0 0 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TPU3MBI 1 0 0 https://m.edsoo.ru/BA6EMRRGE
63 O0BEM TIPU3MBI 1 0 0 https://m.edsoo.ru/FIMQWO6KFT
64 KomporeHast pabora no Teme 1 1 0 https://m.edsoo.ru/23S50I80N
"O0BEMBI MHOTOI'PaHHUKOB"
[ToBTOpenue, 06061eHNE
65 CHCTEMATHIAIIA SHaF - 1 0 0 https://m.edsoo0.1u/KXTOCIOJG
[TocTpoenue ceueHuii B
MHOTOTPaHHHUKE
[ToBTopenue, 06001IEeHNE
CUCTeMAaTH3aIlHsI 3HAaHU.
Brrunciienue paccTosiHMiA:
66 MEXIy ABYMS TOUKaMH, OT 1 0 0 https://m.edsoo.ru/HKP6I3JUC
TOYKH J10 IIPSIMOM, OT TOUKH 10
IUIOCKOCTH, MEXILY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMU
67 HroroBasi kKoHTposIbHAsS paboTa 1 1 0 https://m.edsoo.ru/KB3EKOA9U




[ToBTOpenue, 06061eHNE
cUcTeMaTH3alys 3HaHUM.
Beruncnenue yrios: Mexay

68 CKPEIIMBAIOIIUMHUCSA MIPSIMBIMH,
MEXIY IPSMOH U INIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YIJIOB
MEXY TIIOCKOCTSMU

https://m.edsoo.ru/X7CJUSLOO0O

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOIT'PAMME

68




IHOYPOYHOE IIVTIAHUPOBAHHUE

11 KJIACC
KonuuecTBo yacoB DJIEeKTPOHHbBIE
Hara nudpoBbIe
Ne ni/m Tema ypoka Koutpoabubie | IlpakTuueckue
Bcero U3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchl

Cdepa u map: neHTp, paamnyc,

1 IUaMEeTp; IUIoLIalb HOBEPXHOCTU 1 0 0 bubmmorexa [IOK
cepsl
B3aumHoe pacnonoxenue chepsr
Y TUTOCKOCTH; KacaTejabHas

2 1 0 0 bu6mmoreka [JOK
MJIOCKOCTH K cepe; MmIomab
cepsl
N3o0paxenue chepsl, miapa Ha

3 P dep P 1 0 0 bubmuoreka [JOK
wiockocti. CedeHus mapa
[ummHIprYeckas MIOBEPXHOCTD,
o0pa3yroInye MIHHIPHIECKON

4 pasyio P | 0 0 BuGmuoreka LOK
MMOBEPXHOCTH, OCh
IUTHHIPUYECKON TTOBEPXHOCTH
[wrHIp: oCHOBaHMS U OOKOBas
IMOBEPXHOCTh, 00pa3yromias v OCh;

5 p Iz Yo . 1 0 0 but6mmoreka [JOK
ILJIOIAIb OOKOBOM M ITOJTHOM
MMOBEPXHOCTH
N3o6pakenue muwmHIpa Ha

6 P HIHHAD 1 0 0 Bubnmoteka [IOK

MI0CKOCTH. Pa3BépTka munmHpa.




CeueHus nuIUHIPaA (IIOCKOCTBIO,
IapaJIeIbHON WU
MIEPIEHIUKYISIPHON OCH
UMAJTUHAPA)

Konnueckasi moBepXHOCTb,
o0pa3ymoire KOHI4eCKOn
MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW MMOBEPXHOCTH

Bbu6moreka [JOK

Konyc: ocHOBaHME U BEpILIMHA,
o0pa3yrolas U OCh; IJIOLIa/lb
OOKOBOM M MOJTHOW MTOBEPXHOCTH

bu6mmoreka [JOK

VYceu€HHbIN KOoHYyC: 00pa3yrolue
U BbICOTA, OCHOBAaHHUA U OoKoBas
MOBEPXHOCTh

bub6moreka [IOK

10

N306paxeHnune koHyca Ha
IJTIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIJIOCKOCTBIO,
napasuieNbHOM OCHOBaHMIO, U
IUIOCKOCTBIO, MPOXOAIIEH uepes
BEpIIUHY)

but6mmoreka [IOK

11

Komb6unanus ten BpaieHus u
MHOI'OTDaHHUKOB

but6mmoreka [IOK

12

MHororpaHHuK, ONMCaHHbIN
oKoJI10 chepsl; cdepa, BucaHHas
B MHOTOTPaHHUK WJIU B TEJIO
BpaIICHUS

bub6mmoreka [IOK

13

IToustue 06 00BEMe. OCHOBHEBIE
CBOICTBA 0OBEMOB TEI

but6mmoreka [IOK




14

OO0BEM IMIAMHIpPA, KOHYCA

bubmuorexa [JOK

15

O6béM 1mapa u miomaab chepol

but6mmoreka [IOK

16

[TomoOHbIE TeNa B MPOCTPAHCTRBE.
CoOTHOILIEHUS MEXKTY
TUIOIIASIMH TOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

but6mmoreka [IOK

17

KonTponbHas pabora no temam
"Tena Bpamenus" u "OObeMbI

TCI

Bbu6mmoreka [JOK

18

Bekrop Ha miockocTy u B
MIPOCTPAHCTBE

bub6moreka [IOK

19

CrokeHHe U BEIYUTAHNE BCKTOPOB

Bu6moreka [JOK

20

YMHOXEHHE BCKTOpa Ha YUCJIO

but6mmoreka [JOK

21

PasnosxeHne BekTopa 1o Tpém
HCKOMITIJIAaHAPHBIM BEKTOPAM.
[IpaBuio napasuienenumnena

but6mmoreka [IOK

22

Pemenue 3aay, CBI3aHHBIX C
MPUMEHEHUEM IPaBUJl JEUCTBUH C
BEKTOpaMH

but6mmoreka [JOK

23

KoopanHaTHO-BEKTOPHBIN METO
IIPU PELICHUH F€OMETPUUECKUX
3az1a4

bub6moreka [IOK

24

[IpssmoyronbHas cucrteMa
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimne 3anauu B
KOOpJIHMHATAX

Bu6moreka [JOK




25

Yoy MeXy BEKTOpaMH.
CkansipHoe Ipou3BeIeHUE
BEKTOPOB

but6mmoreka [IOK

26

Beluncienue yrios Mexay
IIPSAMBIMU U TUIOCKOCTAMH

but6mmoreka [IOK

27

Kontponbhas paboTa o teme
"BeKTOophl U KOOPAUHATHI B
npocrpaHcTae”

but6mmoreka [IOK

28

[ToBTOpeHue, 06001mIeHNE U
CHCTEMaTH3aIHs 3HAHUH.
OcHoBHBIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca IIaHUMETPUN

Bu6moreka [JOK

29

[ToBTOpeHue, 06001ICHNE U
CUCTeMaTH3aIusl 3HAaHHH.
OcHoBHBIE GUTYPBI, (DAKTHI,
TEOpPEeMBI Kypca ITaHUMETPHUN

bubmuoreka [JOK

30

[ToBTOpeHue, 06001IeHNE U
cUCcTeMaTH3allus 3HaHUi. 3a1aun
IUTAHUMETPUH U METOIbI X
petieHus

but6mmoreka [IOK

31

[ToBTOpeHue, 0600IIeHNE U
CHCTeMaTH3alKs 3HaHui. 3agaun
MJITAHUMETPUHU ¥ METOJTBI X
penieHus

but6mmoreka [IOK

32

[ToBTOpenue, 0600IIeHNE U
CHCTEeMaTH3allus 3HAaHUMN.
OcHoBHBIE QUTYPHI, PAKTHI,
TEOPEMBI Kypca CTEPEOMETPUH

but6mmoreka [IOK




33 HtoroBas koHTponbHas paboTa 1 bubnuorexa [IOK
IT 600
34-68 OBTOPEHHE, 000 HIeHIiIe 1 35 bubnuoreka [IIOK
CUCTeMAaTHU3alMs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB ITO 68

[NPOTPAMME




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJILTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yabTAThI OCBOEHUS OCHOBHOI
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMH: TOUYKA, MPSAMasi, IIIOCKOCTh
75 [TpumeHsATh aKCMOMBI CTEPEOMETPUHU U CIECACTBUS U3 HUX NIPU PEUICHUN
' r€OMETPUUYECKUX 3a/1a4
73 OnepupoBarh MOHATUSMU: MAPAUIETBHOCTh U MEPHEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccudunupoBaTs B3aMHOE PAaCcMOIOKEHHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIN Yo, TpaHU JIBYTPAHHOTO yIJia,
7.5 pebpo IBYrpaHHOTO yIJia, JWHEWHBIA yTroJd JABYTPAaHHOTO yTJa,
rpajaycHasi Mepa ABYrpaHHOTO yriia
OnepupoBath NOHSATHSIMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIN
7.6 MHOT'OTPaHHUK, 3JIEMEHTBI MHOTOI'PaHHUKA, MpaBUJIbHBIN
MHOT'OTpaHHUK
"7 Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (MUpaMujia, mpusMa,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccudunupoBaT MHOTOTpaHHUKH, BbIOMpas OCHOBaHHUS  JUIA
- kinaccubukanud  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPaHHHKH,
' [IPaBUJIbHBIE MHOTOIPDAHHUKH, TMpSMbIE W HAKJIOHHBIE IPU3MBI,
napasuiesienune/1bl)
9 OnepupoBath  MOHSATUSMHU: CeKylass  IUIOCKOCTb, ceyeHue
' MHOT'OTPaHHUKOB
710 OOBSACHATh TNPUHIMIBI TOCTPOCHUS CEUEHUH MHOTOTPAHHHKOB,
. UCIIONB3Ysl METOJI CIIEI0B
CtpouTh ce€4YeHUsT MHOTOTPAHHUKOB METOJIOM CJIEIO0B, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: BUII CBEpXy, COOKY, CHU3Y
Pemats 3amaun Ha HaX0X/IEHNUE FT€OMETPUUECKHUX BEJIMYMH IO 00pa3am
7.12 WIA AITOPUTMAaM, IIPUMEHSS] U3BECTHBIC aHATUTUYECKUE METOIBI IPHU

peicH CTAaHAAPTHBIX MATCMATUUYCCKUX 3aaa4 Ha BbIYHUCICHUC




pPacCTOSHUN MEKIy IBYMs TOYKAMH, OT TOUKH J0 NMPSAMOU, OT TOUKH 10

IJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCS ITPAMBIMHA

7.13

Pemars 3a1aun Ha HAXO0XKJICHHUE TCOMECTPHUICCKUX BCIIMYUH 10 o6pa3uaM
WM aJiIrOpuTMaM, MPUMCHASA HM3BCCTHBIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
PEIICHNH CTaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJa4 Ha BBIYMCICHUC YIJIOB
MCXKAY CKPECIIUBAOIINMHUCA IMPAMBIMH, MCKIY HpSIMOﬁ " IJIIOCKOCTBIO,

MEXY IIIOCKOCTSMH, ABYIPAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI M IJIOLIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB
(nmpusma, mnMpampga) C HOpUMEHEHHEM  (GOpPMYJ,  BBIYMCIATH
COOTHOILIEHHS MEKIY TUIOIIAISIMH IIOBEPXHOCTEH, 00EMaMHU MOTOOHBIX

MHOT'OT'paHHUKOB

7.15

OneprpoBaTh MOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMCTPUHU, HEHTP, OCh U INNIIOCKOCTH CUMMCTPHUN (1)I/Il"ypbl

7.16

W3Bnekatp, mpeoOpa3oBbIBaTh U HWHTEPIPETUPOBATH MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpPeICTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

[TpumeHATh reoMeTpruecKre GpaKThl U1 PEIICHUs CTEPEOMETPUYECKUX
3a/1a4, MPEANOIaraloluxX HECKOJIbKO IAarOB PEUICHMs, €CIU YCIOBHA

MIPUMCHCHHUS 32/1aHbI B SBHOU (hopMe

7.18

HpI/IMeHSITL HpOCTCﬁMHC MporpaMMHBIC CpCACTBA W JSJICKTPOHHO-
KOMMYHUKAIUOHHBIC CHUCTCMbBI IIPpU PCIICHHU CTCPCOMCTPHUICCKUX

3aaa4

7.19

HpI/IBO,I[I/ITB MMPUMCPbI MATEMATUICCKHX SaKOHOMepHOCTeﬁ B IIPHUPOJC U

JKHU3HH, PACIIO3HABATH IIPOSABIICHUEC 3aKOHOB I'COMETPUN B UCKYCCTBC

7.20

[IpumeHsATh TONydeHHbIE 3HAHUSA HA NPAKTUKE: AHAIU3UPOBATH
peanbHble CUTyallUd W MPUMEHATh W3YyYEHHBIE MOHATHS B IPOLECCE
MOKMCKAa pEeIlIEeHUsT MaTeMaTU4ecKu C(GOPMYIUPOBAHHON MpPOOIIEMBI,
MOJIETUPOBATh PEAJIbHbIE CUTYAllUU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATD
IIOCTPOECHHBIE MOJIENIN C UCIOJB30BaHUEM I€OMETPUUECKUX TOHATUN U
TeopeM, ammapara anreOpbl, peraTb NPaKTHYECKUE 3a7auu, CBI3aHHBIC

C HAXOXKACHUEM I'COMCTPHUYCCKUX BCIINIYUH

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThI OCBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeJHero 001ero 00pa3oBaHus

6

I'eomeTpus




OHCpI/IpOBaTI: HNOHATUAMMU: NUWIMHAPUYICCKAA MOBCPXHOCTD,

oOpa3yoiye HWINHIPUIECKONW MOBEPXHOCTH, IWIHHIP, KOHHYECKAS

ol MOBEPXHOCTh, O00pa3ylolie KOHUYECKOW TOBEPXHOCTH, KOHYC,
cdepudeckas MOBEPXHOCTh
6.2 Pacno3naBate Tena BpameHus (IWJIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTYYEHUS TeJl BpallleHus
6.4 KnaccudumnmpoBaTs B3aMHOE pacmoyioxkeHue chepbl U MIOCKOCTH
OnepupoBath TMOHATHSIMH: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAaHHUE IIapOBOTO CJIOS, BHICOTA
IAPOBOTO CIIOSI, IIAPOBOM CEKTOP
66 Bbruncnsate 00BEMBI M IUIOMIANM TOBEPXHOCTEH TeNm BpallleHus,
' T€OMETPUYECKHX Tell C MPUMEHEHUEM PopMyT
OmnepupoBaTh TOHSATHSAMH: MHOTOTPAHHUK, BIMCAaHHBIH B chepy H
6.7 OTMMCaHHBIA OKOJIO cephl, chepa, BIUCaHHAS B MHOTOTPAaHHUK HIIA
TEJIO BpaIICHUS
6.3 BBIYHCIATE COOTHONICHHS MEXAY IUIOMAIASIMU IOBEPXHOCTCH U
' 00bEéMamMu TOJJOOHBIX TEI
6.9 N300paxaTh nzydaempie (GUTYpPBI OT PYKU B C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BBINONHATE (BBIHOCHBIC) IJIOCKHE YEPTEXH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJ CBEpPXY, COOKY, CHH3Y; CTPOUTH CCUCHHS Tl
BpaIleHHS
W3BnekaTh, MHTEPIIPETUPOBATh U NPeoOpa3oBbIBaTh HH(POpMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPHUYCCKHUX (UTYpax, MPEICTABICHHYIO Ha
gepTexax U pUCYHKaX
[TpumeHsTh TeoMeTpruecKre GaKThI IS PEIICHUS CTEPEOMETPHICCKUX
6.12 3a71a4, MPEANoJIaraloliuX HECKOJbKO IIArOB PEIICHHS, €CIU YCIOBUS
MIPUMCHCHHS 3aJIaHbI B SIBHOU (hopMme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BEITIOTHATE IEHCTBUSL CIIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB H
6.14 YMHOKEHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBOHMCTBAMHU OHU
o0agaroT
6.15 [IpumeHsTh PaBHUIIO TApaJUIeNICIIUIea TIPH CJI0XKESHUN BEKTOPOB
OnepupoBarh MOHATHUSAMU: JACKAPTOBHI KOOPJAMHATHI B TMPOCTPAHCTBE,
6.16 BEKTOP, MOIYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,

yYroia MCEXAYy BEKTOpaMH, CKaJdpHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BEKTOPLI




6.17

Haxonuts cyMMy BEKTOPOB U IIPOM3BEICHUE BEKTOPA HA YUCIO, YOl
MEKIy BEKTOPAaMHM, CKaJsIPHOE INPOU3BEIECHUE, PACKIAABIBATH BEKTOP

10 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,I[aBaT]':> IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAHUHAT

6.19

Pemrate HpOCTef/'IIHHC TCOMECTPUUYCCKUC 3ala4yl Ha MPUMCHCHHC

BCKTOPHO-KOOPAMHATHOT'O METOda

6.20

Pemrate 3aga4u Ha JOKa3aTCJIbCTBO MAaTEMATHUYCCKUX OTHOILICHUN U
HaXO0XXIACHUC T'COMCTPHUICCKUX BECJIMYUH 1O 06pa3uaM HJIN AJITOpUTMAaM,
IIPpUMCHA HU3BECTHBIC METOAbI pu pPeIICHHHU CTaHAAPTHBIX

MaTE€MaTUYCCKHUX 3aJJa4

6.21

[IpumeHsATs npocTEHIIME IPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHUCTEMBI IPU PELICHUH CTEPEOMETPUUYECKUX

3a1a4

6.22

[IpuBOANTE MPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

KM3HH, PACIIO3HABATH IIPOSABJICHUEC 3aKOHOB I'COMETPUHN B HCKYCCTBEC

6.23

[IpumeHATs TONy4eHHBIE 3HAHMS Ha MPAKTHKE: AaHAJIM3UPOBATH
peanpHble CUTyallMM W NPUMEHSATh W3YUYEHHBIE IOHATHSA B IPOIECCE
MOWCKA PEUICHUS MaTeMaTHYeCKH C(HOpMYyITHMpPOBAHHOW MPOOIEMBI,
MOJIEIMPOBATh PEAIbHBIE CUTYALIMH HA SI3bIKE TEOMETPHH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJENIH C UCIIOIb30BAHUEM IT'€OMETPUYECKUX IIOHATHH U
TeopeM, armnapaTa aareOpsl, pelarh NpakKTUYecKHe 3a/1a4u, CBSI3aHHbIC

C HAXOKACHUCM I'COMCTPHUICCKUX BCIIMYNH




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE TOHSATHUS CcTepeoMeTpuH. Touka, mpsMas, MIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00 AaKCMOMATUYECKOM IIOCTPOEHUM  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH U CIICJICTBUS U3 HUX

7.2

B3aumHOe pacnosokeHue TOpsIMBIX B IPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
napajuleJibHble M CKpemuBaromuecs npsmble. IlapamienbHocTs NOpsAMBIX U
IUIOCKOCTEN B INPOCTPAHCTBE: MapajuieibHbIE NpPSIMbIE B IPOCTPAHCTBE,
NapajIeNIbBHOCTh TPEX MPSMBIX, MAPAUIEIbHOCTh MPSMON M IJIOCKOCTH. YTUIBI €
COHAIIPABICHHBIMH CTOPOHAMH, YroJl MEXIy NpSIMBIMH B IPOCTPAHCTBE.
[lapannenbHOCTh  MJIOCKOCTEW:  MapajuieJbHble  IJIOCKOCTH,  CBOMCTBa
napajuleNibHbIX —IUIocKocTei. [Ipocrteiimne mpocTpaHCTBEHHble (Urypsl Ha

IIJIOCKOCTH: TCTPAdIp, KY6, napajjiCICIuIICa, IIOCTPOCHHUE CEeUYCHMI

7.3

[lepneHAUKYISIPHOCTE OPSIMOM M IUIOCKOCTH: MNEPHNEHIAUKYISIPHBIE TNpPsSMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAJUICIBHBIE W MNEPHEHIUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYJISIPHOCTH MNPAMOM M INIOCKOCTH, TEOpeMa O MPSIMOU
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJI MEXKIY NPSIMOU H
IUIOCKOCTBIO,  JBYI'PAHHBIA  YroJ, JIMHEWHBIH Yrojd JBYI'PAaHHOIO  yrIJa.
IlepnieHAUKYISIp U HAKIIOHHBIEC: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT MPSIMOM 10 TJIOCKOCTH, MPOEKLUs (PUrypbl Ha INIOCKOCTh. [leprneHIuKyIspHOCTb
IUIOCKOCTEHN: NMPHU3HAK NMEPHNEHANKYISIPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx

NEpNECHAUKYJIApax

7.4

[ToHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBINYKIbIE U
HEBBITYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yrospHas
IpU3Ma, TPaHU U OCHOBaHMs NPHU3MBI, IpsMasi U HAKJIOHHAs IPU3MBbI, OOKOBas U
IMOJTHAs IIOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MIPSAMOYTOJIBHBIN
napajuiesienune] U ero cpoiucrsa. Ilupammpa: n-yrosgpHas nupaMuja, TpaHd U
OCHOBAHUC NHUPaAMUIBI, OoKOBas M IMOJIHAS IMOBCPXHOCTh NMUPaMUbI, IIPAaBUJIbHAA U
yceu€HHas NupamMuaa. OJEMEHThl Mpu3Mbl W nupaMmuisl. [IpaBunbHble
MHOT'OTpaHHUKHU: TOHATUC MNPABUIJIIBHOTO MHOI'OI'paHHHKA, MPaBUJIbHAA NpPU3Ma U
IIpaBWIbHAs NHUpPaMUJa, IpaBWIbHAs TPEYroJibHas MNUPAMHUIA M IPABHIBHBINA
TeTpa’ap, KyO. IIpencraBieHue O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3p,

AOACKA3Ap U UKOCA3APYrue CeueHus MPU3MBbI U TUPAMHAIbI




7.5

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HIPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETPUM B THUpaMuAax, MapajuieNenureax,

MMPpaBUJIbBHBIX MHOT'OI'paHHUKAX

7.6

Bbruncnenue 3rneMeHTOB MHOTOTPAaHHHMKOB: p&Opa, muaroHanu, yriel. [lnormans
OOKOBOIl TMOBEPXHOCTH W TIOJHOW IOBEPXHOCTH MPSIMOW MPHU3MBL, IUIOMIA]b
OCHOBaHUM, Teopema 0 60KOBOI TOBEPXHOCTH MpsiMOM pu3Msl. [1nomans 6okoBoi
MOBEPXHOCTH M TIOBEPXHOCTH MPABWJIBHOM NHPaMUIBI, T€OpeMa O IUIOIIAIu

yceu€HHoi mupaMuibl. [lonsatre 06 o0béMe. OOBEM MTUPaMUIBI, TPU3MbI

7.7

[TomoGubie Tenma B mpoctpaHcTBe. COOTHONIICHUS MEXIY  IUIOMIAISIMU

[IOBEpXHOCTEN, 00BEMaMH NOL00HBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

6

I'eomeTpus

6.1

6.2

[Hunmuaapudeckas MOBEPXHOCTh, 00pa3yIoIIHe IMIMHIAPUYECKON MOBEPXHOCTH,
OoChb LMIUHApPUYECKOW moBepxHocTH. UunuHap: ocHoBaHusS U OOKOBas
MMOBEPXHOCTh, 00pa3yroias 1 0Ch, IUIONIaAbL OOKOBOW 1 MOJIHOW MTOBEPXHOCTH

Konnueckasi TOBEpXHOCTh, OO0Opa3yroOIIMe KOHUYECKOH TOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MOBEpXHOCTH. KOHYC: OCHOBaHWE W BepIlMHA, 00pa3yroIas
U OCh, IUIOMAAb OOKOBOM W TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:

O6paBYIOH_[I/Ie M BbICOTA, OCHOBAHUA U OokxoBas IOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IMaMeTp, IIoIIa1b NoBepXHOCTH cephl. Bzanmuoe

PACIIOJIOKCHHUC C(bepbl N IINIIOCKOCTH, KaCaTCJIbHasd IIJIOCKOCTH K C(1)epe, aomaib

cdepsl

6.4

N300paxkeHue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJ BpalllCHUSA W MHOI'OI'PAHHHKOB. MHOFOFpaHHI/IK, OITMCaHHBIN

OKOJIO C(I)epBI, C(pepa, BIIMCAHHAsI B MHOT'OI'PAHHUK, UJIX TCJIO BpAIlICHUA

6.6

[Tonsitue 06 06vEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 006 00BEME
NPSIMOYTOJIBHOTO Tapajuieyienunenaa u ciueactsus u3 He€. OOBEM HMIMHApA,

KoHyca. O0BEM 1apa u mIomaab chepsl

6.7

HOZ[O6HBIC TCJIa B  MPOCTPAHCTBC. CooTHomICHUS MCXKAY IUIOINaAsIMHU

MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TET

6.8

Cevenuss nwiMHApa (HapasiebHO U MEPIEHIUKYISIPHO OCH), CEYEHMs KOHyca

(HapannenLHoe OCHOBAHUIO U ITPOXOAAIICC YCPEC3 BepH_II/IHY), CCUCHHU Iapa

6.9

BekTtop Ha miockoctd U B mpocTpaHcTBe. CJI0XKEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCII0. Pa3noxkeHne BEKTopa 10 TpEM HEKOMILIAHAPHBIM
BektopaM. [IpaBwiio mapawienenunena. PemeHue 3amad, CBSI3aHHBIX C

IIPUMEHEHHUEM IIPABUII JCHCTBUI C BEKTOpaMU




6.10

[IpsimoyronbHast cuctemMa KOOpAMHAT B IpocTpaHCTBe. KOOpIHWHATBI BEKTOpA.
[Ipocreiiimue 3agaun B KOOpAMHATaX. YTroil MeXAy Bekropamu. CkaisipHoe
MPOU3BEICHNE BEKTOPOB. BhIUKCIEHNE YIIIOB MEXIY MPSIMBIMH U TIJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PEIICHUHA FEOMETPUUYECKHUX 3a1a4




MPOBEPSIEMBIE HA EI'D ITIO MATEMATHUKE TPEGOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOMN
IPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaAHMS

IIpoBepsiemble TPeGOBaHHUSA K IIPeIMETHBIM pe3yJibTaTaM
OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMbl CPeHEro
o01ero oopa3oBaHus

Brnanenue metomaMu 0Ka3aTeNnbCTB, aJrOPUTMAMHU PEICHHS 3aj1ad;
yMeHue (GopMynupoBaTh W ONEPUPOBATH MOHITUSMHU: ONpEICIICHHE,
aKCMOMa, TeopeMa, CJICACTBHE, CBOWCTBO, MPH3HAK, JIOKA3aTEILCTBO,
paBHOCWIBHEIE (bOopMyIUpPOBKHY; IIPUMEHSATH UX; YMEHHUE
dbopmynupoBaTh OOpaTHOE ¥ TMPOTHUBOIOJIOKHOE YTBEPIXKIACHUE,
NIPUBOJUTH IPUMEPbl U KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ
MaTeMaTU4eCKOU HHAYKIUW; MIPOBOAUTE JOKA3aTCIIBbHBIC PaCCYKACHUA
npu PCIICHNH 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBUJIIBHOCTDb
pacCyXIE€HHUH; YMEHHME OIepUPOBATh IOHATUSAMU: MHOXECTBO,
IMOAMHOKECTBO, OIICpalllMy HaJd MHOXKCCTBAMH;, YMCHHC HUCIIOJIB30BATH
TEOPETUKO-MHOXKECTBEHHBIN — ammapaT JUisi OINWCaHUS  peallbHBIX
MIPOLIECCOB U SIBJICHHUM U MPU PEIICHUHU 3a]a4, B TOM YHUCIE U3 APYTUX
y4EOHBIX MTPEIMETOB; YMEHHUE OTIEPUPOBATH MOHATUAMU: Tpad), CBIA3HBIN
rpad, nepeBo, NHKI, Trpad Ha IUIOCKOCTH; YMCHHE 3a/JaBaTh H
OIMUCHIBATH TPadbl pa3IMYHBIMU CIIOCOOAMM; UCTIONH30BATh rpadbl MPU

pelICHNH 331249

YMeHue onepupoBaTh MOHATHAMH: HaTypajabHOE YHUCIIO, LEJI0E YUCIIO,
CTENEHb C LEJIBIM [T0Ka3aTesIeM, KOPEHb HaTypalbHOM CTENIEHH, CTENICHb
C palMOHAJIBHBIM IIOKAa3aTeleM, CTENEeHb C JeHCTBUTEIbHBIM
mokaszaTeneM, JorapumM dYmcia, CHHYC, KOCHHYC ¥ TaHTEHC
MIPOM3BOJIBHOTO YHCJIA, OCTATOK MO MOJIYJIO, PallMOHAJIBHOE YUCIIO,
UppalMOHAIIBHOE  YMCJIO, MHOXECTBAa  HATypajbHBIX,  LIEJBIX,
palMOHANIbHBIX, JEHCTBUTENIBHBIX 4YHCEN; YMEHHUE HCIOJb30BaTh
MIPU3HAKU JISIMMOCTH, HAUMEHBIINHA OOIIMI JeTUTeIb U HaMEHbIlee
oOmiee kpaTHOe, anroput™ EBKIWAa mpu penieHun 3aaad; 3HaKOMCTBO
C Ppa3IUYHBIMH TO3UIMOHHBIMH CHUCTEMaMH CYHCICHUS; YMEHHE
BBITIOJHATH BBIYMCIICHNE 3HAYEHUI U MPeoOpa3oBaHus BhIPAXKEHHUH CO
CTeNeHsIMH U Jorapudmamu, npeodpazoBaHusl IPOOHO-PAIIMOHATIBHBIX
BBIPQKEHUI; yMEHUE ONEpUPOBATh MOHATHSAMU: MOCIEA0BATEIBHOCTD,
apudmernyeckas  Oporpeccusi,  reoMeTpuyeckas  Iporpeccus,
OecKOHEUHO YyObIBalOL[asi TIeOMETpUYEecKas TMPOrpeccus; yMEHHE

3agaBaTb  IMOCICAOBATCIBHOCTH, B TOM  YHCIC C IIOMOIIBIO




pEeKyppeHTHbIX  (QopMyd;  yMEHHE  ONEepUpPOBATH  MOHITHIMH:
KOMIIZICKCHOC 4YHCIJIO, COHpH)KéHHBIe KOMIUJICKCHBIC YUCJId, MOAYJIb U
apryMeHT KOMILJIEKCHOTO 4HcIia, opMa 3alucy KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass M anreOpanyeckas); YMETb
MPOU3BOIUTH apu(MeTnyecKre AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJUTH  MPUMEPHl  HMCMOJB30BAaHUS  KOMIUIEKCHBIX  YHCET;
ONEpUPOBATh TMOHATHSAMH: MaTpuua 2X2 u 3x3, omnpeaenuTeNb

MaTpHUIIbl, FEOMETPUUECKHUI CMBICI ONPEACTUTENS

YMeHHe onepupoBaTh NOHATHAMU: PalMOHAJIBHBIC, UPPALMOHAJIBHEIE,
[I0Ka3aTeJbHbIE, CTENIEHHBIE, JOrapu(PMHUUECKHE, TPUTOHOMETPUUECKUE
YpPaBHEHUSI W HEPABEHCTBA, HX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSIMU: TOKIECTBO, TOKAECTBEHHOE Ipeo0pa3oBaHue, ypaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YPAaBHCHUN U HEPABEHCTB, PAaBHOCUIIBLHOCTb
YPaBHEHUH, HEPABCHCTB M CHUCTEM; YMEHHUE pellaTb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3IMYHBIX IIPUEMOB; pelIaTh
YPaBHCHUS, HEPABEHCTBA U CHUCTEMBI C IApaMETPOM; INPUMEHATHb
YPaBHECHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUS MAaTEMaTUYECKUX

3a/lav 1 3aJia4 U3 Pa3JIMIHbIX obnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHne omnepupoBaTh HOHATHSAMH: (YHKIHS, YETHOCTH (YHKIIWH,
MIEPUOIUIHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh
GbyHKINH, SKCTpeMyM (yHKIUN, HAUOOJIbIIIee U HAUMEHbIIIEe 3HAYCHUS
(GyHKIMUM Ha TPOMEXKYTKE, HENpepbhiBHAsS (YHKIUSA, aCHUMIOTOTHI
rpa¢puka ¢QyHKIMM, TepBas W BTOpas MPOW3BOJAHAs (DYHKIIMH,
reoOMEeTpUYECKUi U PU3HMUECKUI CMBICT TIPOU3BOIHOM, TepBOOOpa3Has,
OIpeNIeEHHBIA MHTErpajll; yMEHHE HaXOAWUTh ACUMITOTHI Tpaduka
(GyHKLIMHU; YyMEHHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOHU3BEACHUS,
YaCTHOTO U KOMIO3ULIUHN (PYHKIUI, HAXOAUTh ypaBHEHHUE KacaTelbHOU
K rpaduKy GyHKINU; YMEHHE HaXOJIUTh MIPOU3BOJIHBIE 3JIEMEHTAPHBIX
GYyHKIMIA; yMEHHE HCIHOJIb30BaTh MPOM3BOJHYIO IS MCCIEIOBAHHS
GbyHKUIMA, HAXOAUTh HAUOOIBIINE U HAUMEHBIIINE 3HaUYCHUs (YHKITUH;
CTPOUTHh TIpadWKH MHOTOWICHOB C HCIHOJB30BAaHHWEM ammapara
MaTeMaTHYECKOTO aHAJN3a; IPUMEHSITh TPOU3BOIHYIO JIJTSl HAXOXKICHUS
HAWJIY4IIIer0 peIIeHUs] B TPHUKIAAHBIX, B TOM YHCJIE COIUAIBHO-
HKOHOMHYECKUX M (PU3NIECKHX 3a/1a4ax; HAXOAUTh IUIOMIAIN U 00 BEMBI
¢Gury ¢ nmomoIIp0 UHTErpaga; NPUBOJAUTH MPUMEPHl MATEMATUIECKOTO

MO/JICJIMPOBAHUS C MOMOIIBIO AU(PepeHIMATbHBIX YPaBHEHU I

YMeHue onepupoBaTh MOHATHAMU: Trpapuk (yHKUMH, oOpaTHas

GbyHKLUSA, KOMIO3UIUS (QYHKIMN, TUHEHHas QYHKUUSA, KBaJApaTHUHAsA




¢byHKUMs,  pauuMoHanbHas  (QYHKUUSA,  CTemeHHas  (yHKUus,
TPUTOHOMETpUYECKHE (PYHKIMH, OOpaTHBIE TPUTOHOMETPUUYECKHE
GyHKLIMU, TOKa3aTeldbHass W Jjorapupmuueckas (QyHKIUM; yMEHHE
CTPOUTH TpadMKU U3YyYEHHBIX (YHKIMH, BBINOJIHATH NpeoOpa3oBaHUsl
rpa¢ukoB GYHKLUH, UCIIOIB30BaTh IPaUKK sl U3Yy4EHUS IPOLIECCOB
U 3aBHCHUMOCTEH, IIPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPeIMETOB
W 33/7a4 M3 peaNbHOM JKU3HU; BbIpaXaTh (HOpMyJaMH 3aBHCUMOCTH
MEXy BeJIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpadpuku HyHKIHN 1715
peleHus ypaBHEHUH, HEpaBEHCTB U 3a]1a4 C TTapaMeTpaMu; H300paxarthb
Ha KOOPAMHATHOM IIJTOCKOCTH MHOXECTBA PEIICHUM YypaBHEHUH,

HCPaBCHCTB U UX CUCTEM

YmMmenue peuiaTh TCKCTOBLIC 3ada4u PA3HBIX THUIIOB (B TOM 4YHCIIC Ha
MPOUCHTHI, 10JH U 9YaCTH, HA JIBUKCHUC, pa60Ty, CTOUMOCTBb TOBApPOB U
YyCJyr, HAJIOTH, 3a/1a41 U3 o0actu YIIpaBJICHHUA JINYHBIMHA U CeMEMHBIMU
(bI/IHchaMI/I); COCTAaBJISITh BBIPAXKCHUS, YPABHCHUA, HCPABCHCTBA U UX
CUCTCMBLI II0 YCJIOBHIO 3aJla4M, HCCICOOBATH IMOJYYCHHOC PCIICHUC H
OLICHUBATH HpaBI[OHO)IO6HOCTB pe3yIbTaTOB; YMCHHEC MOJACIUPOBATH
PE€aIbHBIC CUTYyallUM Ha A3BIKC MATEMATUKH, COCTABJIATH BBIPAXKCHMA,
YpaBHCHHUsA, HCEPABCHCTBA MW HWX CHCTEMBI II0 YCJIOBHUIO 3adadvu,
HUCCIICA0BAaTh IMOCTPOCHHBIE MOJACIM C HCIIOJB30BAHHUEM allrapara

anreOpbl, HHTEPIPETUPOBATH MOTYYCHHBIH Pe3yIbTaT

YMeHue omnepupoBaTh MOHATHUSIMH: CcpelnHee apudmeTHueckoe,
MeJuaHa, HauOoJblllee U HAMMEHbIIIEe 3HAYCHUS, pa3Max, JUCTIepPCHs,
CTaH/JAapTHOE OTKIOHEHHWE YHCIIOBOTO HaOopa; yMEHHUE W3BJICKATh,
HMHTEPIPETHPOBATh MH(GOPMAIINIO, TPEICTABICHHYIO B TaOlIWIaX, Ha
auarpammax, rpaukax, OTpakaroulyro CBONCTBA peaibHbBIX MPOLIECCOB
U SBIEHUH; TPENCTaBIsITh HMH(DOPMAIMIO C TIOMOIIBIO TaOIUI |
IUarpaMM; HCCIEI0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHUCIE C
MpUMEHEHHEM TpaUyecKux METOJO0B U DIEKTPOHHBIX CPEICTB;
rpaduyecku HcciIenoBaTh COBMECTHbIE HAONIONEHUS C TOMOIIBIO

JIMarpaMM pacCeuBaHUs U JIUHEMHOMN perpeccun

YMeHHe onepupoBaTh MOHATHSAMH: CIYyYaWHBIA OIBIT WU CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIYyYAaHHOTO COOBITHS; YMEHHE BBIYHCISTH
BEPOSATHOCTh C HCIOJB30BAaHUEM TpaPUUECKHX METOIOB; NMPUMEHSTH
(bOopMyINBI CIOXKEHUS U YMHOXEHHS BEPOSITHOCTEH, (hOpMYIy IMOIHOM
BEpOSATHOCTH, (opmyny bepHymin, KkKomOMHaTOpHbIE (aKThl U
(GopMynbl; OLIEHUMBATH BEPOSTHOCTH pEANbHBIX COOBITHI; yMeHHE

OIICpHUPOBATH TMOHATUAMMU: cnyqaﬁHaﬂ BCJIMYMHA, PpaclpeciaCIICHUC




BEPOATHOCTEHN, MATEMAaTUYECKOE OKUJAHUE, JUCIIEPCHS U CTAHIAPTHOE
OTKJIOHEHHE CIIly4yallHOM BeJIMYMHBI, (QYHKLUUU paclpeneieHuss u
IUVIOTHOCTH ~ PaBHOMEPHOIO,  IIOKA3aT€IbHOIO W  HOPMAJIBHOIO
pacnpeleNieHnli; YMEHHE  MCIONb30BaThb CBOMCTBA  M3YyYEHHBIX
pacnpeleNeHud ISl PeLeHus 3a/1a4; 3HAKOMCTBO C MOHATUSMU: 3aKOH
OONBLIMX YHUCENl, METOJbl BBIOOPOUYHBIX HCCIEAOBAaHUM; yMEHHE
NPUBOJNUTh TIPUMEpBl MPOSBICHUS 3aKOHAa OOJIBIIMX YHCEN B
NPUPOJHBIX U OOILIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpUpPOBAThH
MOHATUSAMM: COYETAHHME, NEPECTAHOBKA, YHCIO COYETAHWM, YHCIIO
nepecTaHoBoK; OMHOM HbloTOHA; yMeHUe NMPUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKACHUS I PEIICHHs 3a/1a4; OLEHUBATH BEPOSTHOCTH
pealbHBIX  COOBITHI; COCTaBISTH  BEPOSITHOCTHYIO  MOJENIb U

MHTEPIPETUPOBATH ITOJYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh IOHATUAMM: TOYKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUJIOCKMM yrod,
JIBYTPaHHBIN yroJl, TPEXTPAaHHBIA YTOJ, CKPEIIUBAIOLIUECS MpPSMBbIC,
MapajieIbHOCTh U MEPIEeHIUKYIIPHOCTh MPSMBIX M TUIOCKOCTEH, YTro
MEXIY MPSMBIMH, YroJl MEXKIY MPSIMOM U IIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEXTY
MpPSIMBIMU, PACCTOSIHUE MEXIY IJIOCKOCTSMH; YMEHHE HCIIOIb30BaTh
IpU pELIeHUH 3a/ay U3ydeHHble (DaKTbl U TEOPEMBI IIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MUPA; CTPOUTH
MaTeMaTHYECKHE MOJEIN C IMOMOIIbI0 T'€OMETPUUYECKHUX MOHATUH U

BCJIMYHWH, PCIIAThb CBA3AaHHBIC C HUMU IMPAKTUYCCKUC 3aaa4Un

10

YMeHue onepupoBaTh MOHATUAMU: IUIOIIAb (PUTYPBI, 00BEM QUTYPHI,
MHOT'OT'paHHUK, IPaBUJIbHBII MHOTOTPaHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapasienenumnen, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
BpallleH!sl, LWINHAP, KOHYC, 1ap, cdepa, miomanb chepsl, mionaib
MIOBEPXHOCTU IMUPAMUAbI, IPU3MBI, KOHYycCa, LWINHApA, 00bEM KyOa,
IPSIMOYTOJIBHOTO Mapaulelenuneaa, MMpaMuIbl, IPU3MBbl, LIIUHIPA,
KOHYyca, Il1apa, pa3BéPTKa MOBEPXHOCTH, CEUEHUS] KOHYCa U LIWIMHIPA,
napajijiesibHble OCH WM OCHOBAaHUIO, CEYEHHE IIapa, IJIOCKOCTh,
Kacamomasics cdepbl, UMIUHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHUKA, U300paKaTh MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpallleHUs, UX CEYEHUs, B TOM UHUCJIE C IOMOILIBIO DJIEKTPOHHBIX
CPEICTB; YMEHHE NPUMEHSITh CBOMCTBA TI'E€OMETPUYECKHX (Uryp,
CaMOCTOSATENILHO (HOPMYJIHPOBATH OIpPENEICHUs H3y4aeMbIX QUryp,
BBIIBUTAaTh TMIIOTE3bl O CBOMCTBAX M IPHU3HAKAX I'€OMETPUUYECKUX

¢uryp, OOOCHOBBIBaTb WJIM OIPOBEPraTh HX; YMEHHE HPOBOJIUTH




KiIaccuukanuoo QUryp MO pa3iIWYHBIM IPU3HAKAM, BBINOJIHAThH

HGOGXO,Z[I/IMLIG JAOIIOJIHUTCIILHBIC TIOCTPOCHUS

11

YMeHue omepupoBaTh MOHATHSAMH: JABI)KEHHE B TPOCTPAHCTRBE,
napaijiesIbHbIN epeHoCc, CUMMETPHS Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe MOM00USA, MOJ00HBIE (GUTYPBI, yMEHHE
pacrno3HaBaTh paBHbIC U TOJO0HBIC (DUTYpBI, B TOM YHCIIE B TIPHUPOJIEL,
HCKYCCTBE, apXUTEKTypE; MCIIOJIb30BATh T€OMETPHUCCKUAE OTHOIICHHS
MIPY PEHICHUM 3aJ]a4;, HAXOJIWUTh I'€OMETPHUYCCKHE BEIMIMHBI (JTMHA,
yroia, miomaab, o0bEM) MpU pEHICHUH 3a7ad M3 JPYrux y4eOHBIX
MIPEIMETOB U M3 PEATbHOMN KU3HU; YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJIMYUHBI (JIJIMHA, YTOJI, IJIOIIa/lb, 00BbEM, IUIOLIAAL MOBEPXHOCTH),
UCTIOJNIB3YSl M3YYCHHBIE (DOPMYIIBI U METOABI, B TOM YHMCIIE: IUIOMIATh
MOBEPXHOCTHU MUPAMHU/IBI, IPU3MBI, KOHYCA, IIUINHAPA, TUIOMAAb Chephl;
00bEM Ky0a, IPSMOYTOJIBHOTO MapauieenuIieia, TUPaMUIbI, TPU3MBI,
IWIMHApPA, KOHyca, IIapa; YMEHUE HAXOAUTh OTHOIIEHHE OOBEMOB

MOTI00HBIX (hHUTYp
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YMeHHe ~ OomnepupoBaTh  MOHATUSIMH:  TPSIMOYrOjbHas  CHCTEMa
KOOpAUHAT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpa HA YHCIIO, PA3JIOKEHUE BEKTOpaA IO
0a3ucy, CKaJlsIpHOE IMPOM3BEICHHUE, BEKTOPHOE MPOM3BEICHUE, YTOJ
MCKIAY BCKTOpaMH; YMCHUC HUCITOJIB30BATh BCKTOpHI:II\/JI u
KOOpI[I/IHaTHI)If/'I MCTOA OJid pCHICHUA TCOMETPHUYCCKUX 3aJjad MU 3aJaqd

JpYrux y4eOHBIX MPEIMETOB
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YMenue BbIOMpATh MOAXOASIIMIA METOJ [ PeLICHUs 3a/]ayu;
MIOHUMAHUE 3HAYMMOCTU MATEMaTUKU B H3YyYECHHUU MPUPOJHBIX H
OOLIECTBEHHBIX TMPOIECCOB M SBJICHUN; YMEHHE pAaclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTE€MaTUKH B HCKYCCTBE, YMEHHUE NPHUBOJUTH
MpUMEpPbl MATEMATHUYECKUX OTKPBITUH POCCUMCKOW U MHPOBOMU

MaTeMaTHYE€CKOM HayKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBbBIX HA EI'D
HO MATEMATHUKE

HpOBepHeMbIﬁ IJIEMEHT COACPKAHUSNA

Kon
1 Yucia 1 BBIYUCICHUS
1.1 HarypanbHble u nenbie ynucna. [Ipu3Haku 1eTMMOCTH LEIbIX YHCE
15 Panmonaneupie uyncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, MPOIEHTHI,
' OECKOHEYHBIC IEPUOANUECKUE APOOH
13 ApudpmeTrnueckuii KopeHb HaTypanbHOU cteneHu. [leiicTBus ¢ apudMeTHUIeCKuMI
' KOpHSIMHM HAaTYpaJIbHOM CTENEHU
14 Crenenb ¢ 1ensiM nokazareneM. CTENeHb € palMOHAIBHBIM TMOKa3aTeJeM.
. CBoiicTBa cTeneHn
15 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
' ApPKTAaHIE€HC YKMCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HaTypaJIbHbBIE JTOTAPU(PMBI
JleiicTBuTenpHbIe uucIa. ApUPMETHYECCKUE OINepalud C JICHCTBHTEIHLHBIMU
1.7 ymcyiaMu. [IpuOnmkE€HHbIE BBIYUCIIEHNS, IPABUIIa OKPYTJIEHUS], IPUKHU]IKA U OLIEHKA
pe3ynbTaTa BEIUUCICHUN
1.8 [Ipeobpa3oBanue BhIpaKeHUI
1.9 KommiekcHele uncna
2 VYpaBHEeHUs 1 HEPaBEHCTBA
2.1 Henble 1 1poOGHO-pallMOHANbHbBIE YPaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 TpuronomeTrpuueckrue ypaBHEHUS
24 [okazarenbHble U JTOrapuPpMUUECKUE YPaBHEHHS
2.5 Lenbie 1 1poOHO-pallOHATbHBIE HEPABEHCTBA
2.6 HppannonanbHbie HEPaBEHCTBA
2.7 [TokazaTenbpHbIC U JOTapUMHUUESCKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuna cucteMsbl JIMHEWHBIX YpaBHEHUN. OnpeaenuTesib MaTpuLbl
3 OyHKIUY U Tpaduku
31 OyHKIMA, cnocoOsl 3amanus GyHknuu. ['paduk GyHkmuu. BzaumHo oOpatHbie

¢bysakuy. YétHple u Heu€THble PyHkumu. [lepuoanueckue GpyHkuuu




OOnacTp ompeneneHuss ¥ MHOXECTBO 3HaueHMH ¢yHkumu. Hymum dyHkum.

HpOMe)Ky'TKI/I 3HaKOIIOCTOAHCTBA. HpOMe)KYTKI/I MOHOTOHHOCTH q)YHKI_[I/II/I

32 Maxkcumymbl 1 MUHUMYMbI (QyHKUMU. HambGonbliee M HauMeHbllee 3HauCHHE
(yHKLIMHU Ha IPOMEXYTKE
33 Crenennas (yHKIMS C HAaTypaJbHBIM W LedbIM TNoka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS n-0i CTENEHU
34 Tpuronomerpudeckne GyHKIINU, UX CBOMCTBA U TpaUKH
3.5 INokazarenbHas u norapudmudeckas GyHKIUU, UX CBOHCTBA U Tpa(uKH
3.6 Touku paspsiBa. Acumnrorsl rpadukoB ¢yaknuii. CpoiicTBa  (yHKIMHA,
. HEIPEPBIBHBIX HA OTPE3KE
3.7 [locnenoBarenbHOCTH, CIOCOOBI 3aaHUS TIOCIIEI0BATEIbHOCTEN
3.8 ApubdmMernueckas ¥ TeoMeTprudecKkas nporpeccun. Gopmyiia CII0KHBIX MPOIEHTOB
4 Havana maTtemaTnyeckoro ananmsa
4.1 [pousBoanas Gpynkiun. [Ipon3BoIHbIE 3JIeMEHTAPHBIX (DYHKIUH
[IpumeHeHne TPOM3BOJHONW K HCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.2 9KcTpeMyMbl. HaxoxieHrne HanOobIIero 1 HaMMEHBIIEro 3HaUeHUs (PYHKIIUU Ha
OTpe3Ke
43 [TepBoobpaznas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOkecTBO, ONepaluy HaJl MHOKeCTBaMH. [{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIE ¥ TNIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena 1 MOBEPXHOCTH BPALLEHUS
7.5 Koopannatsl 1 BEKTOPBI
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